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FINAL REPORT NUL 44-004-130
The NASA Center of Excellence grant to The University of Texas at Dallas
did much to maintain the excellence in space research carried out at this insti-
tution. From the view of UTD the program was well administered by NASA, and our
grant provided tht- continuity and flexibility required to respond to the new
challenges and ol , portunities that arose in many areas of space research. We
were greatly disappointed whe y: this program, which had beer extremely effective
on our campus, was redirected coward specific objectives in a move that central -
ized planning at NASA Headquarters and reduced the capability on university cam-
puses to influence the future directions of space activities.
	 Our refusal to
accept this change, which promised a near total loss in flexibility in our
operations, effectively forced us out of the program.
During the dozen years that UTD participated in the Center of Excellence
program we published 38 papers in 9 different media (but mostly in the Journal
of Geophysical Research) that acknowledged assistance from this grant, for an
average of approximately 3 per year. These papers are listed in the attached
bibliography. Their subject material is too varied to review here in any detail,
but some of th- many subjects dealt with are
Cosine ray anisotropies
Low energy auroral particles
Helium and hydrogen airglow
Many different aspects of ionospheric irregularities
Thermospheric winds
Interhemisphere ion transport
Ion cyclotron heating
Ion temperature morphology
Ion chemistry
Ion convection
Spacecraft interactions with the atmosphere and ionosphere
The Center of Excellent grant did far more than just support the research
appearing in these specific papers.
	
It allowed us to investigate options and
make proposals for new instruments and to assist in new mission plans. A specif-
ic example of this is the Ion Drift Meter developed for the Atmosphere Explorer
mission as an adjunct to the UTD Retarding Potential Analyzer. This development
occurred after the mission payload was defined and it had been decided that no
electric field measurements could be supported because of the extremely high drag
at perigee.	 Incorporation of the Ion Drift Meter allowed the AE satellites to
make the first vector ion velocity measurements, and provided the first satellite
vector measurements of the auroral ion convection. This new concept has since
be(-, n utilized in several other missions, and has also provided great insight to
the plasma behavior in many other interesting circumstances (e.g., within
equatorial plasma "bubbles" and other irregularities).
The Center of Excellence program at NASA was a genuine success that contrib-
uted substantially to the effectiveness and efficiency of the space research
program of the nation; it should be looked back on with pride.
PUBLICATIONS ACKNOWLEDGING NASA GRANT NGL 44-004-130
"Comments on Paper by K. Roger Pyle, 'Propagation Anisotropies of Solar Flare
Protons and Electrons at Low Energies in Interplanetary Space,'" U. R. Rao,
F. R. Allum, and K. G. McCracken, J. Geophys. Res., 78, 8409-8411, 1973
"A Comment on Plasma 'Pile up' in the F-Region," by H. Rishbeth and W. B. Hanson,
J. Atmos. Terr. Phys., 36, 703-706, 1974
"Cosmic Ray Anisotropies Observed Late in th,2 Decay Phase of Solar Flare Events,"
F. R. Allum, R. A. R. Palmeira, K. G. Mr r racken, U. R. Rao, D. H. Fairfield,
and L. J. Gleeson, in Solar Physics, 36, D. Reidel Publ. Co., pp 227-256,
1974
"Techniques for Measuring Bulk Gas-Motions from Satellites," W. B. Hanson and R. A.
Heelis, Space Sci. Instr., 1, 493-524, 197
"The Latitudinal Morphology of 10-eV to 10-keV Electron Fluxes During Magnetically
Quiet and Disturbed Times in the 2100-0300 MLT Sector," J. U. Winningham,
F. Yasuhara, S.-I. Akasofu, and W. J. Heikkila, J. Geophys. Res., 80, 3148-
3171, 1915
"Twilight Heliu ►i 10,830-A Calculations and Observations," B. A. Tinsley and A. B.
Christensen, J. Geophys. Res., 81, 1253-1263, 1976
"Ion Convection Velocity Reversals in the Dayside Cleft," R. A. Heelis, W. B.
Hanson, and J. L. Burch, J. Geophys. Res., 81, 3803-3809, 1976
"Resolution of the Discrepancy Between Balmer a Emission Rates, the Solar Lyman a
Flux, and Models of Geocoronal Hydrogen Conc^ntration," Anny-Chantal Levasseur,
R. R. Meier, and Brian A. Tinsley, J. Geophys. Res., 81, 5587-5590, 1976
"Plasma Bubbles and Irregularities in the Equatorial Ionosphere,' W. B. Hanson,
J. P. McClure and J. H. Hoffman, J. Geophys. Res., 82, 2650-2656, 1977
"Preliminary Comparisons of VHF Radar Maps of F-region Irregularities with
Scintillations in the Equatorial Region," Sunanda Basu, J. Aarons, J. P.
McClure, C. LaHoz, A. Bushby, and R. F. Woodman, J. Atmos. Terr. Phys.,
19, 1251-1261, 1977
"Nighttime Thermospheric Winds at Low Latitudes Deduced From AE-C Ionospheric
Measurements," J. A. Bittencourt and B. A. Tinsley, J. Geophys. Res., 82,
4694-4698, 1977
"Dependence of Substorm Occurrence Probability on the Interplanetary Magnrtic Field
and on the Size of the Auroral Oval," Y. Kamide, P. D. Perreault, S.-I.
Akasofu, and J. D. Winningham, J. Geophys. Res., 82, 5521-5528, 1977
"Dayside Auroral Arcs and Convectior," P. H. Reiff, J. L. Burch, and R. A. Heelis,
Geophys. Res. Lett., 5, 391-394, 1978
"The Localized Origin of Equatorial F Region Irregularity Patches," Jules Aarons,
Jurgen Buchau, Santimay Basu, and J. P. McClure, J. Geophys. Res., 83,
1659-1664, 1978
"Ion Temperature Troughs and Interhemisphere Transport Observed in the
Equatorial Ionosphere," R. A. Heelis, G. J. Bailey and W. B. Hanson,
J. Geophys. Res., 83, 3683-3689, 1978
"A Case Study of the Aurora, High-Latitude Ionosphere, and Particle Precipitation
During Near-Steady State Conditions," J. D. Winningham, C. D. Anger, G. G.
Shepherd, E. J. Weber, and R. A. Wagner, J. Geophys. Res., 83, 5717-5731,
1978
"Heating of Ions to Superthermal Energies in the Topside Ionosphere by Electro-
static Ion Cyclotron Waves," Eigil UngRtrup, David M. Klumpar, and Walter J.
Heikkila, J. Geophys. Res., 84, 4289-4296, 1979
"Rapid Sub-Auroral Ion Drifts Observed by Atmosphere Explorer-C," R. A. Heelis,
R. W. Spiro and W. B. Hanson, Geophys. Res. Lett., 6, 657-660, 1979
"high Latitude Ion Convection in the Nighttime F-Region," R. A. Heelis and W. B.
Hanson, J. Geophys. Res., 85, 1995-2002, 1980
"Nighttime Temperatures and Ion Chemistry From Ogo 6 Plasmz Measurements,"
S. Sanatani and E. L. Breig, J. Geophys. Res., 85, 2193-2200, 1980
"A Study of the Cleft Region Using Synoptic Ionospheric Plasma Data Obtained
by the Polar Orbiting Satellites Aeros-B and ISIS-2," R. Kist and D. Klum-
par, Space Research, Vol. XX, 1980
"A Feature of the Behavior of He + in the Nightside High Latitude Ionosphere
During Equinox,' R. A. Heelis, J. A. Murphy and W. B. Hanson, J. Geophys.
Res., 86, 59-64, 1981
"Thermal Response of the F Region Ionosphere in Artificial Modification
Experiments by HF Radio Waves," George P. Mantas, Herbert C. Carlson, Jr.,
and Caesar H. LaHoz, J. Geophys. Res., 86, 561-574, 1981
"Alternative Formulations of Magnetospheric Plasma Electrodynamics," B. L.
Cragin and W. J. Heikkila, Rev. Geophys. and Space Phys., 19, 223-229,
1981
"Light Ion Velocities in the Polar Ionosphere," J. A. Murphy and R. A. Heelis,
J. Geophys. Res., 86, 6957-6959, 1981
"The Case of the Noisy Derivatives--Evidence for a Spacecraft-Plasma Inter-
action," W. B. Hanson and B. L. Cragin, J. Geophys. Res., 86, 10022-10028,
1981
"Ion Sputtering from Satellite Surfaces," W. B. Hanson, S. Sanatani and J. H.
Hoffman, J. Geophys. Res., 86, 11350-11356, 1981
"Impulsive Plasma Transport Through the Magnttopause," Walter J. Heikkila,
Geophys. Res. Lett., 9, 159-162, 1982
"Seasonal Variation in the Occurrence Time of the Equatorial Midnight Temper-
ature Bulge," D. K. Bamgboye and J. P. McClure, Geophys. Res. Lett., 9,
457-460, 1982
"A Model of the High-Latitude Ionospheric Convection Pattern," R. A. Heelis,
J. K. Lovell, and R. W. Spiro, J. Geophys. Res., 87, 6339-6345, 1982
"A Technique for Establishing a Reference Potential on Satellites in Planetary
Ionospheres," D. R. Zuccaro and B. J. Holt, J. Geophys. Res., 87, 8327-
8329, 1982
"A Note on the Lifetime of the Ring Current Particles," Brian A. Tinsley and
S.-I. Akasofu, Planet. Space Sci., 30, 733-740, 1982
"High Resolution Topside In Situ Data of Electron Densities and VHF/GHz Scintil-
lations in the Equatorial Region," Sunanda Basu, Santimay Basu, J. P.
McClure, W. B. Hanson, and H. E. Whitney, J. Geophys. Res., 88, 403-415,
1983
"Influence of the E Region Dynamo on Equatorial Spread F," W. B. Hanson, S. San-
atani, and T. N. L. Patterson, J. Geophys. Res., 88, 3169-3173, 1983
"Bottomside Sinusoidal Irregularities in the Equatorial F Region," C. E. Valla-
dares, W. B. Hanson, J. P. McClure, and B. L. Cragin, J. Geophys. Res.,
88, 8025-8042, 1983
"Magnetospheric Topology of Fields and Currents," Walter J. Heikkila, in MaV
netospheric Currents, Geophys. Mono., 28, 1983
"The Measured Motions Inside Equatorial Plasma Bubbles," W. B. Hanson and D. K.
Bamgboye, J. Geophys. Res., 89, 8997-9008, 1984
"Bottomside Sinusoidal Irregularities in the Equatorial F Region, 2. Cross-
Correlation and Spectral Analysis," B. L. Cragin, C. E. Valladares, W. B.
Hanson, and J. P. McClure, J. Geophys. Res., in press, 198`
